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F INTRODUCTION

wu -us nue past rao years (1982-1991) the Office of Naval Research (OUR)

0 has sponsored a research program for high school students at the Duke

University Marine Laboratory. Fifty-seven rising seniors from three North

Carolina high schools hawv been provided the opportunity to do original

research working under the direct supervision of the academic staff of the

I Duke Laboratory. The program lasts for 8-10 weeks each suer and at the end

of that period each participant presents an oral report and submits a written

report on their research activities. In addition five participants have been

given the opportunity to present papers at a national scientific meeting and

nine are coauthors of publications.

The staff of the Duke University Marine Laboratory is very pleased with

the results of the program and is interested in continuing to have these high

quality students work with them on appropriate research projects. The sqp(
following proposal to continue the ONE Sumer High School Intern Program

(HSIP) reviews the program accomplishments through the smmer of 1991 and

requests funding for an additional five-year period, 1992-1997. 4Ph!-U'
II SUMMIARY FOR 1982-1991

The OUR-HSIP at the Duke University Marine Laboratory has evolved as a

.0 regular part of our annual research and teaching program. Students are

Aol selected from three high schools: East Carteret High School, West Carteret

'I, *ý
a ý 9 High School, and the North Carolina School of Science and Mathematics. The

Duke Laboratory is located in Carteret County, NC, and thus feels a special

responsibility to provide encouragement for Carteret County students who may

be interested in a career in science. The North Carolina School of Science

and Kathematics is a special public boarding school of the State of North

.1 94 8 15 1 j-4 Va;Qu~



r f

Carolina located in Durhan, VC, which was established to allow talented high

,school juniors and seniors from all over the state an opportunity to further

their career Interests in science and mathematics. The NCSSM provides much

more intensive science education than that available in most local public

- ~ school districts.

The process of selecting interns for the Duke Laboratory summer program

begins early to ensure that interns are selected from the largest pool of

qualified applicants. In January of each year announcements for the program

are sent to a specific counselor at each school. These counselors are

Sresponsible for advertising the program within their school by posting notices

and announcing the program to Junior students in science classes. The

counselors receive applications from students, evaluate them and by the end of

February they forward, from each school, a group of five applications to the

Duke Laboratory. These applications consist of a letter of interest written

by the student, a transcript and two letters of recommendation from science

teachers who know the student. The applications are then rated by a group of

three research scientists from Carteret County: one from the Duke Laboratory,

one from the Institute of Marine Sciences of the University of North Carolina

and one from the National Marine Fisheries Service, NOAA. Using these ratings

the coordinator of the program at the Duke Laboratory selects the two top-

ranked students from each school and notifies them by March 31. This early

notification ensures that the best potential interns will not have already

committed themselves to susmer employment elsewhere.

During April of each year the research staff of the Duke Laboratory are

asked about their interest in having an intern work with them during the

smer months. Insofar as possible the coordinator pairs the expressed

interests of the interns with the fields of expertise of the staff of the
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Laboratory. The staff who have an intern assigned to them then contact that

intern and begin the process of apprenticeship by mail or phone.

The High School Intern Program occurs during an extremely active time of

year at the Marine Laboratory. The program overlaps with stumer teaching

programs, a visiting scholar program and smemr seminar programs. The program

begins in June the week following the start of stiner vacation of the interns.

The first day is spent in an intensive orientation to the physical plant, the

people, and programs of the Laboratory. Each intern is then turned over to

their advisor to begin their research project. The coordinator has frequent

contact with both the interns and their advisors to ensure that no problems

develop or to solve those that do before they become significant. Local

interns spend the day at the laboratory and return hoae in the evening but are

encouraged to return for evening seminars and other Laboratory activities.

Interns from out of town live in the dormitories together with undergraduate

college students who are taking course work.

The official program ends, after 8-10 weeks, in August. Each intern

nust present an oral report of their summer's work at a program announced to

the whole Marine Laboratory comiunity. In addition a written report is a

requirement of all participants. .Participants whose work warrants it and

whose advisors are interested are encouraged to submit their work for

publication and to present their results at a scientific meeting. Over the

years several participants have taken advantage of such opportunities.

The results of the past ten years of the 01/Duke Marine Laboratory HSIP

are starized in a series of appendices to this proposal. Appendix 1 lists

the names and addresses of past ONR-HSIP participants along with the title of .
E.

their research project and the name of their Duke Laboratory advisor. The

titles of the projects reflect the broad range of interests of the staff of A.214 (69

the Duke Laboratory. In the past, the Marine Laboratory was an codes
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Interdepartmental facility of the University with staff from the departments

of Zoology, Botany, Geology, Biochemistry and Physiology. In 1991 the

facility and Its academic staff became a part of the newly created Duke

University School of the Environment. The Laboratory plans in 1992 to become

a Center of Ocean Sciences within the School. The research programs are as

diverse as the staff and this is reflected in the variety of activities of the

ONR interns.

Appendix 2 is a cross-referencing of information from Appendix 1 listing

the staff members and the names of their interns. To date nineteen of the

research staff have participated in the program, as well as two graduate

students.

Appendix 3 is a saumary of the publications and papers presented by ONR

interns from 1982-1991. The list confirms the seriousness with which both the

interns and the Laboratory staff view the program. It is very unusual for a

high school student to be involved in either the publication of a scientific

paper or the presentation of research results at meetings where almost all

papers are by professional scientists and their graduate students. Eighteen

percent (10 of 57) of the Interns have participated in these post-program

activities.

Appendix 4 presents the results of a two-page questionnaire which was

mailed to 1982-1985 interns in 1986 and to 1987-1990 interns in 1991. The

questiomuaire was designed to learn what the former interns were doing and how

the program may have influenced then. Replies were from twelve of the twenty

interns ('82-'85) and thirteen of the thirty-one interns (086-'90). The

coemonts were retyped to Improve their legibility but were not significantly

edited. Of particular interest are the comnents found on the second page

(opposite side) of each questionnaire which indicate how the participant feels

5
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that the program has influenced their post-program activities. Most interns

indicated that the program provided them an opportunity to understand much

more clearly what a career in scientific research involved. Many said that it

encouraged or reinforced their interest in science and mathematics while

several Indicated that the experience was valuable in a decision not to pursue

a career in scientific research.

Appendix 5 lists the post-program educational activities of the 1982-

1991 Interns Insofar as we have been able to determine them from the

questionnalre or conversations with high school counselors. Most are

attending or have graduated from colleges in North Carolina with the greatest

number majoring in biology or mathematics. Career plans are not clear for the

most recent interns although medicine (practice or research) heads the list

for those who have decided.

PROPOSAL FOR 1992-1997

Elmn
The Duke UnLversity Marine Laboratory is an ideal place to expose

selected high school students to research in the various fields of marine

science. The Laboratory combines the academic atmosphere of a teaching

institution with the intellectual intensity of a highly successful research

institute. Exposing students to basic research in an academic einvironment

ensures that they are taught rather than used as an extra pair of hands. The

past five years have been a benefit to the interns and to the Laboratory and

the staff is enthusiastic about continuing the program in the future.

The plan for the HSIP is to continue much as we have for the past ten

years. During the first two years the program evolved toward the structure

which is described above in the summary of our results to date. The number of

interns, timing of the program and administrative structure is such that the

i76
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progrmI runs very smoothly and fits well with other Marine Laboratory

activities.

TIming of the program is such that the Laboratory must have a coitment

of funds for the year by March 31 so that we may notify Interns by the first

of April. This is necessary because often the best students are those who

make simmer work plans and consit•ents early and these are the students which

we most like to have in our program.

In response to suggestions from former interns the program vas modified

in 1991 to allow flexibility in program dates because of conflicts with school

and activity schedules. ge reduced the time from 10 veeks to 8 weeks for

several of the interns and allowed interns to select their own beginning and

ending program dates. The reduced time alllowed interns to participate in

other school related activities (e.g. sports camps, academic camps) or, in the

case of NCSSM interns, to have a two-week visit with family before returning

to boarding school. For 1992-1997, as a result of our 1991 experience, we are

proposing to offer four S-week internships and two 10-week internships.

Pr"l

The Principal Investigator and Coordinator of the program will be Dr.

William Kirby-Sfmth who has served In that capacity for the past eight years.

Dr. Kirby-Smith is a Research Associate Professor who teaches in the regular

academic program as well as beWng principal investigator on several sponsored

research programs. His more than twenty-five years' work at the Laboratory

ensures that the interns have an experienced mentor to help them and also

ensures that the program is well managed.

7
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The attached budget proposal lists the funds requested for the program

by major category. These funds include one month salary for the coordinator,

stipends for the interns, living expenses for the interns (room and board for

those from out of Carteret County and lunch In the Duke dining hall for those

from the County), minor equipment and supplies for the research projcts.

postage, copying, telephone, and travel to cover ahticLpated expenses for

Lntern(s) to present a paper at a scientific meeting and for local travel

involved with the research projects.

An anmual technical report will be submitted to the contract officer by

November 30 of each year. The report will describe the results of the

previous summer's program.

8
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CURRICULUM VITAE

William W. Kirby-Smith

An- November 5, 1942, Sewanee, Tennessee

1964 A.B. Biology, University of the South, Sevanee, Tennessee
1970 Ph.D. Zooology, Duke University, Durham, North Carolina

1970 - 1975 Research Associate Duke University Marine Laboratory

1970 - present Director of the Duke University Marine Laboratory

Natural History Resource Center

1975 - 1982 Research Scientist, Duke University Marine Laboratory

1982 - present Research Associate Professor, Duke University
Marine Laboratory

Socifties

American Association for the Advancement of Science
American Institute of Biological Scientists
American Society of LJunology and Oceanography
Ecological Society of America
Estuarine Research Federation

1973 Research Expedition to the Fiji Islands (10 weeks)

1976 National Science Foundation/Harbridge House
Review of the International Decade of Ocean
Exploration

1975 Visiting lecturer and advisor for the staff of
the Biology Department of the University of
Bahia, Salvsdor, Brazil (7 weeks). Rockefeller
Foundation.

1976 National Science Foundation Workshop on Secondary

Production

1978 - 1979 OAA R/V ALVIN Scientific Review Program Committee

1978 - 1991 Ne kr of the Coastal Resources Advisory Council
of the State of North Carolina

9 I
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Wllliam W. Kirby-Sumth
V Curriculmo Vitae: 2

Activitie (cont'd)

1978 Research Advisor at the Naval Oceanographic
Institute, Guayaquil, Ecuador (8 weets).

1979 Enyviromental Protection Agency Workshop on
Nutrient nrLchment in Estuaries

1980 National Science Foundation Review Panel for the
Undergraduate Research Participation Program

1981 - 1982 National Academy of Sciences. Consultant to the
Marine Board on the fate and effects of drilling
muds and cutting on the OCS.

1982 - Co-organizer (U.S., Canada, and European
Participation) of the "International Symposium on
Utilization of Coastal Ecosystems,' held at the
University of Rio Grande, R.S. Brazil. (N.O.A.A.
and the Rockefeller Foundation)

1983 - 1986 Editor for Proceedings of International Symposium
on Utilization of Coastal Ecosystems

1985 - present Technical Advisory Committee to the N.C. National
Estuarine Research Reserve Program

1988 Vice Chairman, Coastal Resources Advisory Council

Resea~rh

1969 - 1970 The effects of water currents on the growth of
the bay scallop, Aa spJtn Lradians. N.G.
Board of Science and Technology.

1970 - 1979 Phytoplankton/detritus concentrations and their
effects on the growth of suspension feeding
animals.

1974 - 1979 Water quality ramifications in estuaries of
converting forest to intensive agriculture.
(with R.T. Barber) North Carolina Water Resources
Research Institute

1975 - 1980 Effects of thermal additions on the dynamics of
the fouling comnunities at Beaufort, North
Carolina. Environmental Protection Agency

1978 - 1979 Ecological effects of disposal of dredge spoils
from the Intracoastal Waterway in North Carolina.

U.S. Army Corps of Engineers

10
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Wlliam,, V. irb.rty-Smith'd

Curriculum Vitae: 3

esarkh (cont'd)

1978 - 1979 Description of benthic commities near the
discharges from Weyerhaeuser pulptlls in North
Carolina. Weyerhaeuser Corporation

1980 - 1983 Characteristics of live bottom commnities of the
North Carolina Continental Shelf. U.S. Dept. of
Interior, Kinerals Management Service.

1984 - 1985 The effects of natural disturbance on a
continental shelf live bottom community. U.S.
Dept. of Irterior, Minerals Management Service.

1985 - 1988 Habitat mapping of the N.C. National Estuarine
Research Reserve System, U.S. Dept. of Commerce
through N.C. Office of Coastal Management.

1985 - present The effects of open marsh water management on
invertebrate, fish and bird populations. N.C.
Dept. of Human Resources, Division of Health
Services.

1986 - present Fates and Effects of Herbicides and Pesticides in
Estuaries. U.S. Environmental Protection Agency.

1989 - present Benthic ecology of Isaac Creek. Weyerhaeuser
Company

1989 - present Water quality and estuarine circulation.
Weyerhaeuser Company

Teaching

Current

Spring Term B296S Natural History of Coastal Marine Systems
(2 s.h.)
B192 Independent Study (3-4 s.h.)
MBS100 Marine Environment (6 s.h.)

Summer Term I B176 Marine Invertebrate Zoology (6 s.h.)
Fall Term B176 Marin* Invertebrate Zoology (4 s.h.)

B192 Independent Study (3-4 s.h.)

Past

1973 - present MIRS100 The Marine Environment (Cooperative
Undergraduate Program in Marine Science)
A 6-week intensive program in Oceanography,
Marine Biology and Independent Study for non-Duke
students (6 s.h. April-May)

1983-1987 Bio 10L Marine Biology (4 s.h. Summer Terms 1
and 3)

11 I
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Villim W. Kirby-Smith
Curriculum Vitae: 4

Sb (cont'd)

1986-1988 Zoo 76L Marine Invertebrate Diversity (4 s.h. -

Fall Term)

1988 - present Zoo 176L Marine Invertebrate Zoology (4 s.h.
Fall and Sumer Term I)

1972 - present Bio 191, 192 Independent Study (3-4 s.h. Fall
and/or Spring Term)

1981 - present Bio 296S Natural History of Coastal Marine
Systems (2 s.h. Spring Term)

1984 - present Office of Naval Research: High School Intern
Program (Summmer, 6 participants, 8-10 weeks)

1984 Bio 167 Analysis of Marine Ecosystems (4 s.h.
Fall Term)

1983 BMo 169 Organization of Marine Communities
(4 s.h. Fall Term)

1978 Coordinator for NSF Undergraduate Research
Participant Program and Advisor for NSF Student
Originated Studies Program

1971 - present Curator/Director, Natural History Resource
Center. Provides advice and facilities for
undergraduate/graduate students in residence at
DUML.

Field of Expertise

Ecology and feeding physiology of marine animals
Taxonomy of marine invertebrates
Distribution and abundance of marine invertebrates
Ecology of fouling comunfities
Effects of thermal additions (thermal pollution)
Effects of land alterations on water quality in estuaries
Ecology of epibenthic communities on the Continental Shelf
Effects of agrochemical runoff in estuaries
Ecology of fecal coliform bacteria

1.
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William W. K•rby-Saith
Curriculum Vitae: 5

1970 Kirby-Smith, W.V. Growth of the scallops, Argopecten
Lrradians concentricus and Argopecten gibbus, as influenced
by food and temperature. Ph.D. thesis, Duke University.

1972 Kirby-Saith, W.V. Growth of the bay scallop: the influence
of experimental water currents. J. Exp.-Mar. Biol. & Ecol.,
8:7- 18.

1973 Barber, R.T. and Kirby-Smith, W.V. The oceans as ultimate
sinks for wastewaters and wastewater residuals. In:
Ultimate Disposal of Wastewaters and Their Residuals.
F.E. McJunkin and P.A. Vesilin, editors, Water Resources
Research Institute, N.C. State University, pp. 199-215.

1974 Kirby-Smith, W.V. and Barber, R.T. Suspension-feeding
aquaculture systems: Effects of phytoplankton concentration
and temperature on growth of the bay scallop. Aquaculture
3:135- 145.

1976 Kirby-Smith, W.V. The detritus problem and the feeding and
digestion of an estuarine organism. In: Estuarine
Processes, Vol. I., pp. 469-479. Academic Press, Inc., New
York.

1978 Kirby-Smith, W.V. An Annotated Checklist of the Biota of the
Coastal Zone of Carolina. Ed. by R.C. ZLngmark. Section
VII. Echinoderms. University of South Carolina Press,
Columbia, South Carolina.

Barber, R.T., KLrby-Smith, W.V. and Parsley, P.E. Wetlands
alterations for agriculture. In: Wetland Functions and
Values: The State of Our Understanding, American Water
Resources Association.

1979 Burle, E. and Kirby-Smith, W.V. Growth of the bay scallop,
Argopecten irradians fed an artificial diet rich in protein.
Estuaries, 2:206-208.

Van Dover, C. and Kirby-Smith, W.V. Field Guide to Common
Marine Invertebrates of Beaufort, North Carolina. Part I:
Gastropods, Bivalves, Amphipods, Decapods, Echinoderms.
Illustrated by Nary Ann Nelson. Published by Duke University
Marine Laboratory.

Kirby-Smith, W.V. and R.T. Barber. The water quality
ramifications in estuaries of converting forest to intensive
agriculture. Water Resources Research Institute of the
University of North Carolina, Raleigh, North Carolina.
WRRI Report No. 148.
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William W. Kirby-Smith
'Curtriculum Vitae: 6

Publga (cont'd)

1985 Chao, L.N. and Kirby-Smith, W.V. (eds.). Vol.I. Proceedinp
of the International Symposium on OUtilization of-Coastal
Ecosystems: Planning, Pollution and Productivity,* 22-27
November 1982, Rio Grande, RS, Brazil. Published by the
University of Rio Grande do Sul, Brazil.

1986 Kirby-Smith, W.V. and Ustach, J. Resistance to hurricane
disturbance of an epifaunal comiunty on the continental
shelf off North Carolina. Estuarine, Coastal, and Shelf
Science 23:433-442.

Ustach, J., Kirby-Smith, W.V. and Barber, R.T. Effect of
watershed modification on a small coastal plain estuary.
Pp. 177-192 in D.A. Wolfe (ed.), ZhtMarlm VxariabLity.
Academic Press, NY.

1987 Vaughan, N.D., Johnson, T.C., Kearns, D.L., Hine, A.C.,
Kirby- Smith, W.V., Ustach, J.F., RLggs, S.R. The impact of
hurricane Diana on the North Carolina continental shelf.
Marine Geology 76:169-176.

Anderson, A.L., Slaff, M., and Kirby-Smith, W. Changes in
vegetation, hydrologic regime, and the distribution of f'_Lbh
and larval mosquitoes in two North Carolina marshes.
Proceedings of the Eighth Anmual Keetiug of the Society of
Wetlands Scientists. Seattle, Washington, Nay 26-29, 1987.

Anderson.. A.L., Slaff, M ., and Kirby-Smith, W. Two-year
changes in flora and hydrographic regime in a S~artina
*1teniloza dominated marsh vs. a J roemerianus
dominated marsh in North Carolina. In N.V. Brodtmann, Jr.
(ed.), Proceedings of 4th Water Quality and Wetlands
Management Conference: Coastal Ecology. New Orleans, LA,
September 24-25, 1987.

1988 Takacs, R.L., Forward, R.B., Jr., and Kijby-Smith, W.
Effects of the herbicide Alachlor (Lasso ) on larval
development of the mud crab, Rhithraboe hu ri
(Gould). Estuaries 11(2):79- 82.

1989 Diamond, D.L., Scott, L.K., Forward, R.B., Jr., and Kirby-
Smith, W.V. Respiration and osmoregulatLon of the estuarLne
crab Rhithrooanooaeus. hbrL= (Gould): Effects of the
herbicide alachlor. Coop. Biochen. Physiol. 93A(2):313-318.

Kirby-SmLth, W.V. The community of small macroinvertebrates
associated with rock outcrops on the continental shelf of
North Carolina. In Proceedings of the N.C. Coastal
Oceanography Symposium. R.Y. George (ed.).

1
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William W. Kirby-Smith

Curriculum Vitae: 7

L (cont'd)

Kirby-Smith, W.V. and Costlow, J.D. The Newport River
estuarine system. Univ. N.C. National Sea Grant Program.
=C-56-89-04. North Carolina State University, Raleigh, NC.

1989 Kirby-Smith, W.V., Forward, R.B., Jr., and Thompson, S. Use
of grass shrimp (Muaarmnnod gU1) larvae in field
bioassays of the effects of agricultural runoff into
estuaries. Pp. 29-36 in D.L. Weigmann (ed.) Pesticides in
Terrestrial and Aquatic Environments. Proceedings of a
National Research Conference, May 11-12, 1989. Virginia
Water Resources Research Center, Blacksburg, VA.

Chao, L.N. and Kirby-Smith, W.W. (eds.). Vol. I1.
Proceedings of the International Symposium on *Utilization of
Coastal Ecosystems: Planning, Pollution and Productivity,"
22-27 November 1982, Rio Crande, RS, Brazil. Published by
the University of Rio Grande do Sul, Brazil.

Technical Reoorts

1978 Kirby-Smith, W.V. Williams, A.H. Evaluation of long-term
ecological effects of disposal of dredged material from the
Atlantic Intracoastal Waterway in North Carolina. U.S. Army
Corps of Engineers, Wi3nJington District. Wilmington, N.C.
Contract Number DACW54-78-C-0062.

Kirby-Smith, W.V. and Van Dover, C. The distribution and
abundance of animals comprising the benthic communities of
the Lover Neuse and Roanoke Rivers, North Carolina.
Weyerhaeuser Company, Longview, Washington.

1981 Duke University Marine Laboratory. An investigation of live
bottom habitats north of Cape Fear, North Carolina. South
Atlantic OCS Area Living Marine Resources Study. Volume II.
Bureau of Land Management Contract AA551-CT9-27. W.V. Kirby-
Smith, North Carolina Project Coordinator.

1982 Kirby-Smith, W.V. Effects of thermal additions on the
dynamics of fouling communities at Beaufort, North Carolina.
U.S. Environmental Protection Agency. Grant No. R803856.

Costlow, J.D. and Kirby-Saith, W.V. International Training
Program in the Marine Sciences. Report to the Rockefeller
Foundation and the United Nations Educational, Scientific,
and Cultural Organization.

1983 Duke University Marine Laboratory. An Investigation of Live
Bottom Habitats lorth of Cape Fear, N.C. South Atlantic OCS
Area Living Marina Resources Study. Volume I1. Minerals
Management Service Contract. W.V. Kirby-Smith, North
Cavoliaa Project Coordinator.



V11214i V. Kirby-SmLth
Curriculum Vitae: 8

Xm~m/ea1l Ianaxza (cont6d)

1985 Klrby-Smith, W.V. and Ustach, J. Effects of a Natural
Disturbance on a Continental Shelf Live Botton Community off
North Carolina. OCS Study, U.S. Department of the Interior,
Minerals Management Service 85-0055.

1987 Habitat Mapping of the Rachel Carson Component of the North
Carolina National Estuarine Research Reserve. Report to U.S.
Dept. of Co werce, MOAA.

1988 Habitat Nap of Rachel Carson Component of the N.C. National
Estuarine Research Reserve. Available from: N.C. Division
of Coastal Management, Estuarine Research Reserve Program.
NC- NRCD, Raleigh, NC.

1989 Habitat Naps of the North Carolina National Estuarine
Research Reserve: (1) Middle Marsh Component, (2) Currituck
Component, (3) Masonboro Component, (4) Zeke's Island
Component. Available from: N.C. Division Coastal
Management, Estuarine Research Reserve. NC-NRCD, Raleigh, NC
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p o udget for pmweored Neseorco
to Office of Naeal 3eseardc

Effective dates Noy 1, 1992 through April 30, 1997

10 30 13n 1304 1305 TOTAL

V. Cirby-Imith, Coordinator (1 w) 4,356 4,617 4,894 S,488 5.499 24.554

Fringe onefits 9"9 1.048 1.116 1,183 1,254 5,590

Total Personmel 5,345 5,66S 6,010 6,371 6.753 30,144

Itipand 12.410 12,480 12,480 12,480 12,480 62,400
4 for 8 osdua, 2 for 10 weeks, 0240/wk

Living 9xpenos 4,220 4,430 4,652 4.884 5.128 23,314
2 ICSIM interns (8 mks) .
4 Carteret County interns (2 for 8 mks, 2 for 10 wks)

Other Direct Costs
Slifes mnd interials (S600/intern) 3,600 3,600 3,600 3,600 3,600 18.000
Tetephone. FAX, postage, copies 500 500 500 500 500 2,500

Travl 1.700 1.700 1,700 1,700 1.700 8.500

Total birect Costs 27.845 28.375 28,942 29.535 30.161 144.856

Indirect Costs (522 NUC) 14,479 14,755 15,050 15,358 15,684 75.326

Ammut of this Request 42,324 43,130 43,992 44,893 45.845 220.184

Cost/student 7.054 7,188 7.332 7,482 7,641
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Appeadiz 1. CR 8811P Part:Lcipants, 1982-1991

Mr. Sobin J. Cumwiri
106 S. Kim Street
Leutchnr. PC 21549

School: VC School of Scienc & Natheasties; burhom. VC 2770
Adviser: Dr. J. Swmnmventw (Potin sitructure mW funct on)
leseerob TopicPaer Title: Le - globin Isolation from eqenroot nocktas

ft. NNM0rae Owl) Getting
527 lhotms aPiece
Charlotte, VC 5212

IchAol: N School of Scenre & mathomtIcs; Durhain MC 2770
Advfeor: Dr. J. Naun (Algal ecological physiology)
Reeeerch Topic/Pape Title: The effect of nitrogen pulses an chlorophyll levels In

natural ass~lagem of earine phytopA~nktan

ft. Carla maphrey
1 Pondem oaneLo
Ue.~mt, WC 2170

Schools. West Carteret liph School; Morehead City, NC 2155
Mvloor: or. J.D. Cestlow Marienn liertebrate aryology and

experiuental zoology)
Reeeerch Topic/Pape Title: The effects of vectobec on growth and survivul of the larvae

of the mid crab Rhtromm arrisil.

No. Linds Psytor
P.O. mox as
Markers Island, VC 20531

School: East Carteret Nigh School; leauort, NC 21516
Advisor: Dr. R.I. Fomrd (Physioloov of maine anleals)
Research Topic/Pape Title: Asvometrical tidet behavior in the f iddler crab

Nr. Eric samis,
Routo 3, Usm 39

ScOo": vast Certome Nish School; Morehed city, NC 2157
Advisors Dr. D. fcCI&Y (Devlepeantal bologoy)
SeeR d T"ptoPape Title: Effects of antibodies on the dseemi I of j~Lytchnu

vwIUsst mid ArIbse UmbuAM from fertilization to
pluto,.
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MD. AW motto
MI wins, Strt

Scheit East Cwrtret Nifgh School; bemafort, NC 2116
Add*rz or. 1. oagper (Cheeloal comnaication)

Dr. S. Rittachof (Chemical "eolegy)
%"@eserb Teplo/Pape Title: Ichbition of bernacle settlement by natural. products f rom a

NB. Lainei. Doggett
P.O. Sse 1016
Rutherfordton, VC 28139

Schools NC School of Scimres & Mathematics; Durham, NC 27707
Ammee: Dr. R.T. M~be (Bi ological ocemnogrphy)
Research Topic/Paper Title: Nutrient ratios and nuutrient temperature relationships in the

eastern tropical Pacific during 1962-1963 EL Nino

Mr. Vboincn Knight
Rt. 3, SI= 317
Nt. $iled, NC 2730

School.- NC School of Science & Nathematfes; Durkee, NC 27707'
Adfoor: Drs. C. and J. Sonaventura (Protein structure and function)
Research Topic/Paper Title: The effect of salinity en the ocurence of hemocyanin as

hezamars end dodecomars in the blue crab (Cmi Inecte

ft. Ralbecca shI Cole
200 8. 36th Street
Nosrheed City, NC 21557

School: I Wet Carteret Nigh School; Moreheed City, NC 28557
Aiviaer: Dr. U.S. Forward (Physiology of marine enimals)
Research Topic/Paper Title: Natching rhythm in the shrimp EuIsomonl Mini2

14r. Robirt F. Fink
P.O. sea 13
aloucester, NC 285n5

School:t East Carteret Nish school; Sesufort, tIC 2616
Advisers Dr. J. Remusn (Algal ecological physiology)
Research Topic/Paper Title: Specatien In the seessed ~jgtcitel
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Mas. Ivy L. gates
11t. 2, Rem 594
Remufert, WC 216

Sohash anst Carteret Nigh School; beufeifrt. UC 16
Advise: Dr. A.D. Costlew (Maina Invertebrate eiweVtq and

"Veumnt"amI -v
Dr. D. Rittachef (Dxmdml eceegy

Hainasr TWpIWopS. Title: Biological effeicts of natural products frin a colenist
muncat., Amliuildlmcnt~ atu.

iN. J. Kevin Jones
302 Virinia Avenue
Nardasid City. VC 2557

SPhool: West Carteret Nigh School; MaeedCity, VC 2557
1*1w:or Dr. W. Kirbyreith (Marina oeoogy)

Dr. J. Matach (Narsh ecology)
Research Topic/Alper Title: The distribution and a*snmduue of the ctsm. IUMzh cunw.

in the upar NUrs. River estuary

06. Nhim Qasi Leiva

School: VC School of Science & Natometics; burhm. MC 2770
Adviser: Die. C. and J. lonavantura (Protein structure and fun~ctimn)
lseesrh Topic/Pape Title: (1) Active site heterogutaty In subunaits end mygmn binding

domains of hemsyanln; (2) Quantification of novel masterilst
for Iron cheatiton; (3) A search for an alternative bait for
the blua crab. Cottinecte swIdu

iN. Brim T. Rice
610 Loewder Sltreet
ohelby. KC 2B15

Sebaha NC School of Science & flathemmatics; Ourhes. VC 2770
1*viean or. i.T. Barbar (Illotogicat oceenography)
Research Topic/ape Titles The, pattern of teaporaI varlehility of selected oceeng ogrpic

propeties@ in the ftlapego Istand during tha 1982-83 al
Nine

Ma. Lauraumuon Harlem
55 Trent Acres
Peleeakaville, K 257

Submit NC Shelol of Science N athematics; Swurlu. K 27707
D~iseucDr. 0. utittadmef (Modest aseleW)

Research Topic/aer Title: Chemarecop Ion in land hermit ctaes

20



No. AN JO Sit.ow*
ff5 Sul Batter Drive
Usipart, wC m37

lahiell Vast Caflerot sigh School; Nerehea City, WC 13557
A051mo Dr. T. JIn'.- (geoogicalesemugmmraphy)
Research TOOi~Ppa Title: Organic carbon anolysis of Lake Turbuu sedtml t

Nr. ldb A v -esid., Jr.
at. 1, 1"r 38
leaufort, NC =16

Bchool: IM Carteret Nigh School; Beaufort. NC 2316
Adiser: Dr. V. Kirby-Saith (Plarine ecology)
Research Topic/Peper Title: Nabitat amps of the Rachel Carson Estuarine Sanctuary using

serial photographs'

Ils. Narta P11wr Savlasoen
at. 3, Bom 21
Beaufort. NC 2316

School: East Carteret Nigh School; Neaufort, NC 23516
Adviser: Dr. R.T. Berber (Biological oceenogrephy)
Research Topic/per Title: Toaperature-ewtrient retatfiuuhips in the uppr layes. of the

Spatorial Pacific

VA. Melissa Arms Va &e
213 Usaen Street
Nrha City, NC MY55

School, SWeat Carteret Nigh School; Nhrhad City, NC 23557
Adviser: Dr. J. Remus MAlsa eological Physiology)
Research Topic/Paper Title: ProenmcY of nitroogm fertilization in gin uvt S and-

Ns. Pamela k~h Toaut

NIekery, NC 2MBI

SchOol: NC School, of Science a mathematics; Durhamm. NC 2770
Adviser: Dr. D. NeClay 0Do.etopmantat bilotgy)
Research TopleIPapa Title: C=qarisen Of antigen esipession in the send dolltar and sea

urchin

*1Be fossla pmlw reqmuired Insofmar s rect of research of fort resulted in a grap of habitat mpas.

~ ~ *J21
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lir. Jim Curtis
110 S. Youpa Terrace
Mrerhead city, NC am35

Subset:Vat Careremt Nish School; Norehead City, MC 23557
Adviser: Dr. J. Beaus MAlgt ecological physiology)
Research Toepi/Paper Title: herizental water structure of impart estuarine motors

ft. Sersh Patter
I07 Pleasant Drive
Beewitort, VC 2516

Scheola East Carte"e Nish School; Sesufort, KMC 116
Adviser: Dr. R.T. gerber (Diaoegical oceanography)
Research Topic/Pape Title: The concentration of nuitrients and the relationship between

the physical promertes in the ealapagos region of the
Pacific during the 1202-83 al mine

No. Elten Safrit
17160 Parker Lane
Usme son K 27M3

Soheol: K School of Science & Nathemetics; Durham. KC 27707
Adviser: Dr. J. Re"a (Algal eoltogical physiology)
Research Topic/Paper Title: The Vertical, structure of the water cotunn In estuarine

iN. mitt Iachowiek

Charlotte, KC mIS

Shs:KSchoolsV fbot f Science & Nathematica; Durham, VC 2770
Adviser: Sr. 0. Rittechof (Chemical ecology)
Research Topic/Paper Title: The aility of Gohet crdab (Oypd guiirg) to locat* food

using olfaection

Nr. Savid Vey
P.O. Smi 214
Seawfort. VC M16

Subset: East Carteret Nigh School; leaufort, KC 21316
Adviser: Dr. J. Istach Mearsh ecology)
Rmesearch Topic/Paper Title: Sea aeprts (fithd alicats): Can they filter bacteria?

Oft. bmI-ferie Willis
P.O. iso 17M6
wercheed City, K n5a7

scooels Vast Carteret glob School; Morehead City, KC 2355
Advsr:Or. W. Kirby-Seith (Merin ecology)

RMeads TopicPape Title: mtiltet sopping of the Rachel Carson jEstusnine Senctuary

22.



ft. Swab A. too"e
III Sauoiper Drive
Umerwt. NC 2W57

Idieed SVest Carteret Nigh School; Norehea City, NC 2157
AdvI4er: or. .. BMWs (Algal acological physiology)
Research Topic/Pape Title: vertical optical properties within the water column of the

Uaapsr River estuary

ft. Laurel P. Falls
2410 Evans Street
Poreheed City, VC 2855?

School: West Carteret Nigh School; Morehead City. MC 25557
AAdvser Dr. V. Kirby-Smith (Marinoeacology)
Research Topic/Pape Tits Diurnal varlimbi ity In nutrients and phytoplanktan blamess in

the South River

No. N. Leslie 11111
150? Front Street
leaufort, IC 25516

school: East Carteret Nigh School; Beaufort, NC 23516
Advisor: Dr. 0. Rittachof (Chemical ecology)
Research Topic/Pape Title.* 0 The vertical and horizontal movemonta of hard class

Mr. Nug, N. Noward-
426 Scott Avenuje
Jacksmw'itle, PC 2854

School: IC School of Science A NathM~tics; Durham, PC 2770
Advisor: Dr. J.D.. Costlow (Crustacean developmmnt)
Research Topic/Paper Title: Effects of the pesticide Dinilin an regeneration of the mad

crab. ht9  osom harriaJii

Mr. Mark D. 0111.
2 Posridge Road
Chapel mfill, MC 27514

School: VC School of Science & Mathematics; Durham, NC 21770
Advisers Dr. R.T. Sarber (siotogicat oceanography)
Research Topic/Paper Title., Nutrient studies during the Coastal Transition Zone Pilot

Program

23
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or. oDsmoe S. parks
16W Ouktabm Avenue
Grownwille, KYMC 73

Sobsee: NC School of Scenue V Athomtics; DUrh41. NC 2778
s~mewt Dr. J. Semis (MustA eoetosical Physielogy)

loeesreh Topic/Pap.r Title*. Factors effectIng the horiauntal distributimn of algae In the
@gkqm t River estuary: Irradieance, turbidity, nutrient
avitlability, and tidal action

No. L. Peige Pamc
P.O. E.11
Storehed city. SC 2855?

Soheo:seact Carteret Nigh school; segufort. NC 28516
iA6ser: Dr. T. Weu- -om cGsological oceanography)

Reseuarch Topi c/Paper Title: gtologiam( study of Lake Womla - siiont few~ u w 5~o

ft. Jennifer N. Beunnett
P.O. lx 1659
Atlantic Beach, SC 28512

School: Vast tarteret Nigh School; Norwehed City, NC 28557
Adwl~w:Dr. J.P. Sutherland (Rem, ecology)

Research Topic/Pape Vitle: The effects of flow and feeding by Stwls u~icati an the
larval settlement in a subtidat commnity

Ila. Nariske J. Broaear
124 Charles Street
Beaufort, SC 28516

School: East Carteret Nigh school; Beaufort, NC 28516

hdvisers Dr. V. gIbrbyfith (Nafrin Ecology)

Research Topic/Paper Title: The effect of school size on the eff iciency of predation

So. Negan A. Muff
100 KIrkI---- Drive
Chapel Bill, SC 27514

School: SC School of Science IL Mathematics; Durhse, VC 2770

tAdwrs: Dr. 0. Altttchef (Chemical ecology)

NesearA Topie/Pape Titles Attraction of the hermit crab Ctjbjusj viifatus to a
chemical In woada gastropod flesh

24
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- cent'd)

NM. S. Celeste Psy
920 Cornouate Circle

Cary, MC 2M511

School: IC School of Sclo e & Nathatlcs; Curbom. K 277
Adviser: Dr. I.&. Fereard (hysietlogy of marine animals)
Research Topic/Paper Title: Deteroining the contreos Larval release in fdcdler cribs

throuqh shifted tlisht-dark cycles and effects of ablating
ovlgerous fierles on larval reoete

Mr. Dmeay . S" mer
itt. 2. Box 604
Beufort, VC 2516

School: East Carteret Nigh School; Beaufort. NC 28516
Adviser: Dr. V. Kirby-Saith (Marine ecology)
Research Topic/PapWr Title: A comaNrison between the effects of forest runoff and farm

rnowff on the South River estuary

iM. Joseph C. Taylor

112 N|idette Avenue
Nordshad City, W 28557

School: West Carteret Nigh School; Norehead City, NC 28557
Advisor: Dr. T. Johnson (Geological oceanography)
Research Topic/Paper Title: Sedimsntotogicat studies of Lake Turkana (Kenya)

Ms. Eun Jos Cho
7820 Lamwers Road
Charlotte, NC 28212

school: N School of Science & Mathematics; Durham, NC 27705
Adviser: Dr. T. Johso (Geological ocewography)
Research Topic/Paper Title: Development of a cost efficient remote sensing system

Mr. V. Jay Cuthrell

1811 Nutberry Street
P.O. Eon8U1

eaufort, VC 2116

school: East Carteret Nigh School; Beaufort, NC, 2t516
Adviser: Dr. S. Ortega (Benthic maine ecology)
Research Topic/Paper Title: Spatial and temporal variation in oyster larval availability

- , .. 25
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On. Akio*. Inram,
go Ielli Stre
410"N tlle MC: 575

Sob~ll NC School of Sciene. NoUtheantics; Durha. NC 277D
Advimew Dr. V. Mnamby (Algal ecomphyIiology)
Resgearc Topic/Psper Title: Daeterminmtion of the wsmcptibillty of VJMl DUis1ta. and

rsdiaria to photoinkibitan throuigh motyalys of growth
rates, photosynthesis, and ftirsmc

ft. Carrie L. Iape
P.O. Box 94
Sleucester Kc 2M43

School: Eant Cartert Nigh School; Beaufort. KC 2M16
Advse: Dr. N. Brossir (Nole, of motal twos in biological systeme)
Research Topic~Ppe Title: Studios of the effects of hypo-omaotfc conditions an

bommcymnin syntheis, osyge binding properties, and esubuit
composition of Cmittiect sjdu bemmcyanin

Mr. Chris Martin
P.O. lox 367
Atlantic Beach. NC 20512

Schoot: Wast Carteret Nigh School; Norsheadl City. KC 23557
Advisor: Dr. W. Kirby-Suith MNarine ecology)
Research lopic/ape Title: Studies of the physical effects of forest runoff an Isc

Crook

Ns. Allison N. Smith
P.O. Bex 1116
Setter Path, NC 2575

School: West Carteret Nigh School; Norehead City. KC 2557
Mdvser: Dr. J. Rmans MAlst ecological physiology)

Dr. Brnn teons (Algal ecological physiology)
leeard Topic/Pape Title: Studites of tine scales of variability and whiether they

tnftumns phytagplenktan and fisheries

Nr. Jehn S. Cartoon
1105 Ah street
Beeaufert. NC 2314

School: East Carteret Nigh School; Beaufort, NC 28516
Aciisers Dr. J. Ustack (Nteeh ecology)
Research Topic/Paper Mits Effects of the banthic mol lusk population an the South River

26



M (cInt'd)

ft. Julie K. dma
4205 Bawmad load
Itteigh, NC 27612

School: UC School of Science & Methematics; Ourhke, VC 27705

Advisor: or. 0. Rittachof (Chemical ecology)

Ites•arch Topic/Paper Title: Peptid. indaced behavior of Pinau ioflsaron in the tab
and in the field

ft. '%won S. Chow
06849 VWitood Links

Raleigh, NC 27613

School: NC School of Science I Mathemmtfcs; Durham, NK 27705
Advisor: Dr. A. Clare (Invertebrate biology)
Research Topic/Paper Title: The hatching sabatance of the barnacte, aiw Ma hitriS

fs. Zosy A. Forward

414 Am Street

Beaufort, NC 28516

SchooL: East Carteret High School; Beaufort, VC 28516

Advisor: Dr. W. Kirby-Smith (Harina ecology)
Reseerch Topic/Paper Title: Sediment profiles of the Smith River estuary

ft. Elizabeth A. Oliver
95 Molly Court
Noraehed City, NC 285S?

School: Vast Carteret High School; Morehead City, KC 28557

Advisor: Dr. 1.B. Forbard (Physiology of marine animale)

Research Topic/Paper Title: Effects of salinity and peptides on crustacean larval

development

fs. Susan D. Tettey

400 Leslie Lane
Emeld Isle, VC 28594

School: West Carteret High School; Morehead City, NC 28557

Advisor: Mr. N. Kingston (Benthic microatgae)
Research Topic/Paper Title: Effects of grcwdAster flow on microelgat patchines

Wr. Chales J. Craig
P.O. SBx 40
Beaufort, NC 28516

School: East Carteret Nigh School; Beaufort, NC 28516

Advisors ft. K. Renset (Narine ecology)
Reseorch TopiecP~per Title: Effects of fiddler crab foraging and tidal inundation an

amcromielg biommes on Bird ShosL

27
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Mr. Witllam L. Fells
2410 EvenesStreet
Macaheadl city, wC 2855

School: Winst Carteret Nish School; Norehea City. NC 2357
Advigor: Dr. V. Kirby-Smith (Marine ecology)
Reseearch Topic/Pape Title: Ammnia ad chlorophyll cycles in tper estuarine creeks

Mr. Mlerle S. Ferruzzi
304 Peirvie. Drive
Beaufort, C 2316

School: East Carteret Nigh School; Beaufort, NC 2816
Advisior: - Dr. A. Clare (Invertebrate bilotgy; chemical, ecology)
Ieeeerch Topic/Paper Title: Studies of barnacle hatching and settlement. pheromones and

signal transdiction

Mr. Jdaso N. Clata
4704 Beech Crest Place
Charletta, VC 2826

Schwool: VC High Schoo of Sience IL Natheamtics; Durham, NC 27705
Advisor: Dr. D. Rittschof (Chemical ecology)
Research Topic/Pape Title: Chemically stioulated atermfinvestigation responses of hermit

crabs as related to shell fit and size

ft. Preawn (Penny) N. Patet
Rtt. 9, Bou. 264
Hickory, VC 23601

School: NC Nigh School of Science & Mathematfes; Durham, MC 2770
Advisow: Dr. R. Winn (Aquatic toxicology)
Research Topic/Pa"er Title: Designer genes: developing a tranegenic fish for

enwironmantal evaluations
Mr. J. Samiel Taylor
4 are*~ court
Noreed City. KC 28557

School: West Carteret High School; Norehtead City, NC 21557
Advisor: Dr. J.D. Costlow (Crustacean development)
Research Topic/Pape Title: Culture of regenerated chetse of the larvae ef the crab

ihI~bropew harrisi I
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Appendix 2. ORR 08IP Advisors and Interns, 1982-1991

Dr. Richard T. Barber
1983 Laise 3. Doggett WC School of Science and Mathematics
1984 Brian T. Rice NC School of Science and Mathematics
1985 Marta P. Sanderson last Carteret High School
1986 Sarah N. Potter last Carteret High School
1987 Mark D. Ol1is NC School of Science and Mathematics

Drs. Celia and Joseph Donaventura
1982 Robin J. Cunningham NC School of Science and Mathematics
1983 Vincent Knight NC School of Science and Mathematics
1984 M. Katie Leiva NC School of Science and Mathematics

Dr. Marius Broumer
1989 Carrie L. Kappel last Carteret High School

Dr. Anthony Mare
1990 Sharon S. Chow WC School of Science and Mathematics
1991 Mario G. Ferruzzi last Carteret High School

Dr. John D. Costlow
1982 Carla Humphrey West Carteret High School
1984 Ivy L. Gates Bast Carteret High School
1987 Hugh M. Howard NC School of Science and Mathematics
1991 Samuel J. Taylor West Carteret High School

Dr. Richard 3. Forward, Jr.
1982 Linda Paylor. last Carteret High School
1984 R. Heath Cole West Carteret High School
1988 5. Celeste Posey NC School of Science and Mathematics
1990 Blizabeth A. Oliver West Carteret High School

Dr. William J. Nealer
1989 A. Dawn Ingram NC School of Science and Mathematics

Dr. Irvi" Deeper
1983 Amy Betts Bast Carteret High School

Dr. l•homas C. Johnson
1985 Any J. Gillespie West Carteret High School
1987 - L. Paige Pence last Carteret High School
1988 Joseph C. Taylor West Carteret High School
1989 Sun Joo Cho NC School of Science and Mathematics

Dr. Bruce 3. Kenney
1989 Allison H. Smith West Carteret High School

Mr. Michael a. K•Lngston
1990 Susan D. Talley West Carteret High School
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OMR ESIP Advisors and Interns, 1982-1991 (cont'd)

Dr. WIlliam W. Kirby-Seith
1984 J. KovLn Jones West Carteret High School
1985 B. Bryan Goodwin, Jr. Bast Carteret High School
1986 Ann-Marie Willis West Carteret High School
1987 Laurel P. Falls West Carteret High School
1988 Marieke J. Brouwer East Carteret High School

" Dewey N. Sasmer last Carteret High School
1989 Chris Martin West Carteret High School
1990 Ioey A. Forward Bast Carteret High School
1991 William L. Falls West Carteret High School

Dr. David MCaCla
1983 Eric Bemish West Carteret High School
1985 Pamela L. Yount NC School of Science and Mathematics

Dr. Soeia Ortega
1989 W. Jay Cuthrell East Carteret High School

Dr. Joseph a. Ramus
1982 Margaret Gatling NC School of Science and Mathematics
1984 Robert F. Pink Bast Carteret High School
1985 Melissa A. Venable West Carteret High School
1986 Jim Curtis West Carteret High School
"0 Ellen Safrit NC School of Science and Mathematics

1987 Sarah A. Boxes West Carteret High School
a Duncan S. Parks NC School of Science and Mathematics

1989 Allison H. Smith West Carteret High School

Me. Kathy Rerisel
1991 Charles J. Craig Bast Carteret High School

Dr. Daliel aittachof
1983 Amy Betts Bast Carteret High School
1984 ivy L. Gates last Carteret High School
1985 Laura S. Barlow NC School of Science and Mathematics
1986 Matt WachowLak NC School of Science and Mathematics
1987 M. Leslie Hill last Carteret High School
1988 Regan A. Huff KC School of Science and Mathematics
1990 Julie K. Cheu NC School of Science and Mathematics
1991 Jason N. Katz NC School of Science and Mathematics

Dr. John P. Sutherland
1988 Jennifer M. Bennett West Carteret High School

Dr. Joseph Ustach
1984 J. Kevin Jones West Carteret High School
1986 David Way East Carteret High School
1990 John B. Carlson East Carteret High School

Dr. Richard Wins
1991 Prerana N. Patel NC School of Science and Mathematics

30 "
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Appendix 3. IOR HSIP Sumary of Publications and Papers Presented

Laura a. Darlow (1985)
Dr. 3. aIttaohaf

1. Paper entitled, "Studies of olfaction and taste in land hermit
crabs, presented at the American Society of Zoologists Meeting,
Baltimore, Maryland, December 1985

2. Junior author of paper entitled, "Laboratory studies of responses
of land hermit crabs to volatile odors," submitted to the J
21 Cemical Ecology

3. Data presented in talk by D. RLttschof at the International
Society of Chemical Ecology Meetings, San Francisco, California,
June 1986

Amy Betts (1983)
Dres. . Hoeper and D. Rittschof

Paper entitled, *Inhibition of barnacle settlement by natural products
from a sponge," published in I=1 Journal 2f Science mnd Technology,
University of California - Berkeley, June 1984

Rebecca Beath Cole (1984)
Dr. R.D. Forward

Paper entitled, "Hatching rhythms in the shrimp Palamonsmtes puglo,"
presented at the North Carolina Science Academy Meeting at Guilford
College, Greensboro, North Carolina, March 1985

La-e 3. Doggett (1983)
Dr. 3.!. Barber

First author of publication: Doggett, L.Z. and R.T. Barber. 1983.
Nutrient ratios and nutrient temperature relationships in the eastern
tropical Pacific during the 1982/83 Z1 Nino. EOS 64:1045-1046.

Marie 0. Ferruzssi (1991)
Dr. T. Clare

Contributing author to upcoming manuscript which will be submitted for
publication

N. Leslie 3±11 (1987)
Dr. D. Rittsabof

Fifth author of publication: Roberts, D., D. Rittuchof, D.J. Gerhart,
A.R. Schmidt, and L.G. Hill. 1989. Vertical migration of the clam
ftreenacLa nrconaria (L.) (Mollusca: Bivalvia): environmental
correlates and ecological significance. J.LL R Mar,. Biol. Ecol.
126:271-280.

Jason N. Katz (1991)
Dr. D. RLttsehof

Paper entitled, OChemically stimulated alarm/investigation responses of
hermit crabs as related to shell fit and crab size," presented at the
annual Meeting of American Society of Zoologists, December 1991.
Publication of paper pending.
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OPM USIP Summary of Publications and Papers Presented (osnt'd)

Marta P. Sandecrs (198S)
Dr. R.I. Barber

1. Third author of publLaatLon: Chaves, F.P., R.T. Barber and N.V.
Sanderson. 1985. The slope of the temperature-nitrate relationship
and the strength of the equatorial undercurrents 1. Cool
Conditions. ZC RL Nmwltt. 33t0-10.

2. Paper (see above) presented at the Ocean Sciences N1eting of AOU
and EWA, Now Orleans, Louisiana, January 1985

Melissa A. Vemable (1985)
Dr. .r. Utems

1. Third author of paper entitled, *Growth rates of fugitive and
persistent seaweed species in response to varied by non-random
additions of X-nutrient," presented at the 7th Southeastern
Phycological Colloquy, Beaufort, Worth Carolina, October 1985 and
presented by J. Ramus and W. Henley at the American Society of
Limnology and Oceanography Nesting, June 1986

2. Junior author of paper entitled, "seaweed life form, growth rate
and the variable environment"; published at later date

Hatt Wachoewak (1986)
Dr. D. RUttschof

Third author of publications Wellins, C.A., D. Rittschof, and M.
Wachowiak. 1989. Location of volatile odor sources by ghost crab Ocynode
ouadata (FabrLcius). C. hem. Ecol. 15:1161-1169.
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APadLx 4a, OUM 3311 Post-Ititernship Infozuation (1982-1985)
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Appendix S. OMR E1P Summary of Participants' Post-program
Nigher Education & Career Plans/Fields

1982 - 1990

Number of

Cornell University (Ithaca, MY) I
Davidson College (Davidson, VC) 1
Duke University (Durham, NC) 9
Bast Carolina University (Greenville, NC) 4
rowa State University (Ames, IA) 1
Massachusetts Inst. Technology (Cambridge, MA) 1
New York University (N1ew York, NY) 1
North Carolina State University (Raleigh, NC) 3
North Carolina, University of (Chapel Hill, NC) 14
North Carolina, University of (Wilmilngton, NC) 1
Oberlin College (Oberlin, Of) 1
Tulane University (New Orleans, LA) 1
U.S. Military Academy (West Point, NY) 1
U.S. Naval Academy (Annapolis, MD) 2
Wake Forest University (Winston-Salem, NC) 1
iofford College (Spartanburg, SC) 1
Yale University (New Haven, CT) 1

K Deament*

Biology 10
Biomedical Zngineering 2
Biomedical Science 2
Chemistry 2
Computer Science 1
Iducation 2
"Engineering 2
Journalism 2
Mathematics 3
Medical Technology 2
Military science 1
Philosophy 1
Premedicine 1
Preveterinary Medicine 1
Psychology 2
zoology 1

Undeclared
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Stm~rY Of Participafts * Poet-program Ri4e 3dfacatio A Career Plama/Fvilds
(coet'd)

Dducatjion 2
ftgineering, Diceedical 1
ftgineelrtng Industrial 2
ftvirogmestal Science I
iJournaliam 2
Marine Research I
math/ftsimss~ I
Medical Practices
Medical fesearch 4
Navy, 5.8S. 1
Wouroscience 1
PsYchology, Child I
Science (unspecif ied) 1
Voterinary Medicine 1

DUdecided 7
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,- ftougout this statement the masculine pronoun is Intended an a
comprehensive word to indicate both males and females.

(a) He _. has, _A_ has not, employed or retained any company or
persons (other then a full-time bone fide employee working solely for the
offeror) to solicit or secure this contract, and (b) he has. X has
not, paid or areed to pay any company or person (other than a full-time bona
fide employee working solely for the offeror) any fee, commission,
percentage, or brokerage fee contingent upon or resulting from the award of
this contract; and agrees to furnish information relating to (a) and (b)
above, as requested by the Contracting Officer. (Interpretation of the
representative, including the term, "bona fide employee," se Code of Federal
Regulations, Title 41, Subpart -1.5.)

EQUAL OPPRTUgITY

(a) He X_ has, _ has not, participated in a previous contract or
subcontract subject either to the Equal Opportunity clause herein or the
clause originally contained in section 301 of Executive Order No. 10925; or
the clause contained in Section 201 of Executive Order No. 11114; that
he X has, _ has not, filed any required compliance reports, signed by
proposed subcontractors, or it will be obtained prior to subcontract awards.
(The above representation need not be submitted in connection with contracts
or subcoutracts which are exempt of the equal opportunity clause.)

(b) The bidder (or offeror) represents that (1) he _X has developed
and has on file, _ has not developed and does not have on file at each
establLsament affirmative action progrem as required by the r•les and
regulations of the Secretary of Labor. [The above representation shall be
completed by each bidder (or offeror) whose bid (offer) is $50,000 or more
and who has 50 or more employees. )

STATEMENT REGARDING ACQUISITION OF FACILITIES

The contractor, represented by an executive corporate official, or his
equivaleut in non-corporate entities, either expresses in writing his
unwillingness or financial inability to acquire the necessary facilities with
his resources.

ZQ T PURCHASING

Duke University cannot and will not purchase any equipment requested in
this proposal.*

Hicks, Acting Director Pr acipal nvstLg~
Office of Research Support

& &i . ... I%
I hereby agree with the above statements:

7-7 tZZ


